Hereditary resistance to 1,25-dihydroxyvitamin D: defective function of receptors for 1,25-dihydroxyvitamin D in cells cultured from bone.
The syndrome of rickets, alopecia, hypocalcemia, and high circulating levels of 1,25-dihydroxyvitamin D (1,25-(OH)2D) apparently is caused by resistance of target tissues to 1,25-(OH)2D. To evaluate this, we cultured cells from explants of long bone of one patient with this syndrome and from a control without any preexisting disorder of mineral metabolism. The cultured cells showed morphological features of fibroblasts but contained alkaline phosphatase activity without detectable acid phosphatase activity, indicating an osteoblastic origin for some or all of the cultured cells. Receptors for 1,25-(OH)2D were assessed by three methods: high affinity uptake of hormone in nuclei of dispersed cells, high affinity binding in hypertonic extracts (herein termed cytosol) from cells, and sedimentation velocity of bound [3H]1,25-(OH)2D3 in extracts of cell nuclei. With cells cultured from bone of the normal control, receptors for 1,25-(OH)2D exhibited properties indistinguishable from those found with cultured skin fibroblasts. With cells cultured from bone of the patient with resistance to 1,25-(OH)2D, high affinity uptake of 1,25-(OH)2D into nuclei was unmeasurable, but high affinity binding of hormone with cytosol was normal; these abnormal findings also were indistinguishable from abnormal findings obtained with fibroblasts cultured from skin of that patient. 1) Cells cultured from explants of human bone showed morphological features of fibroblasts but retained a marker enzyme characteristic of osteoblasts. Significant admixture of osteoblast-like cells with fibroblasts was possible. 2) Cells cultured from bone of a patient with familial resistance to 1,25-(OH)2D exhibit a defect in vitamin D metabolism, indistinguishable from the defect observed with cells cultured from skin of the same patient.